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The Colorado Department of Health (CDH) published a report that evaluated the nsk from 
consumpuon of fish caught in Standley Lake Although no appreciable health nsk was 
found, the report recommended conunued monitonng Fish analysis data sampled under thL 
Operable Unit No 3 (OU 3) project would provide current informahon to CDH to update this 
report 

The 1990 CDH published report tttled "Standley Lake Fish Toxics Monitonng Report" 
(attached), evdudted the human health nsk from eatlng sport fish caught at Standley Lake 
The report concluded that 'I consumphon of an average amount of fish from Standley 
Lake does not present an appreciable health nsk " Addittonally, the report recommends 
conunued monitonng to confirm the assessment The OU 3 project sampled fish in Standley 
as part of the Interagency Agreement directed Remedial Investlgauon In the public intercqt, 
a report on results of the OU 3 fish tiswe analysis needs to be developed now to update thic 
nsk assessment of consuming Standley Lake fish 

The Department of Energy directs EG&G to provide a short report on results of the Standlcy 
Lake fish tissue analysis for transmittal to CDH Your point of contact for this report is Bob 
Birk at extension 5921 A scoping meettng should be scheduled within the next three weeks 
to begin development of the neccssaiy scope, schedule and budget informatton 
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Colorado DeparEment of Health a n a l y z e d  f i s n  CoL-ecztL I , O - ,  d.-L _ _ _  
Lake In June, 1989 for a variety of pollutants to determine if t5ese f,sn & e r e  

safe, for human consumDtion The species analyzed included walleyes, cnannel 
catfish, smallnouth bass and rainbow trout, which were collected by electro- 
fishing and gillnetting Composites of raw fillets for each sDecies were 

analyzed for selected metals, radioactive substances and priority organLC 

pollutants Radioactive materials, including plutonium-239+240 and cesiun-137, 

were subjected to exceptionally sensitive analysis and were not detected Lob 

concentrations of cadmium, mercury, selenium, D D T ,  D D E ,  DDD and malathion were 

detected in some or all species Although the source of these contaminants 
was not determined in this study, none of them are unique to the Rockj Flats 
Nuclear Weapons Facilicy They may originate from a variety of sources i? t5e 

watershed, including water diverted from Clear Creek which contributes 

ninety-six percent of the flow to the lake 

The results of a health risk assessment indicate that consumtron of a 

reasonable 

health risk to t\e public, from either a toxicity o r  cancer-causing standpoirz 
This type of screening survey is generally n o t  undertaken in Colorado unless 
there is evidence of a known contamination source Therefore, ComDarative 

information for other lakes and resemoirs is n o t  available Additional 

in-depth monitoring at Standley Lake, as well as monitoring of pol lucaqts  in 
fisn from other Front Range lakes, should be undertaken to confirm t5ese 
results and provide comparative information 

quantity of fish from Standley Lake does n o t  present an appreciable 
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The June, 1 0 8 9  Agreement ,n Princ:?le becdeen i i t  L J - +  - - 
Energy and the State of Colorado provides additionaL funding and resources : S  

the Colorado Deparaent of Health (CDH) to intensify environmental monitor,?g 
efforzs around the Rocky Flats Nuclear Weapons Facility AS par: of this 

increased 
from Rocky Flats, CDH conducted a study of fLsh samples taicen 

Lake, 
primary objective vas to determr?e whether :\e fish were contaminated by 
chemical 

were unsafe for human consumption 

I 

effort and to address public concern regarding the potential imac: 
from Standley 

a water SUDD~Y reservoir located 3 miles dowrstream from tne planc The 
I 

o r  radioactive pollutants from the facility and, if s o ,  bhether t?ej 

The screening level health risk assessment of fish consldered rhree 

components 1) a hazard identification, 2 )  a dose-response assessment, a?d 

3) an exposure assessment In tne first tJo components, various chemical, 
toxicological and radiological data bases were reviewed In the third, :me 
concentration of pollutants in fish tissue and average fish ingeszion rates 

were used to estlrnate levels of human exposure t o  contaminants and tne 

corresponding health risks 

Although Great Western Reservorr also lres aownstream of  the riocky F-acs  

Plant, fish from this reservoir were noi analyzed because fishing is no: 

allowed in the reservoir and there is no public access to it 
STUDY DESIGN 

The primary aim of this investigation bas to measure the concentratiors of  

suspected pollutants in edible fish tissue Accordingly, fillets had t o  be 

obtained, prepared and cleaned using tne sane procedures normaily employed 

most anglers Analysis, therefore, did not include either whole fisn or 
specrfic organs, such as the liver 

appropriate for subsequent studies 

03 

However, analysis of these tissues naq bs 

Given the initial resources available, a screening survey sampling design, 

patterned on Phase I of  the Massachusetts Fish Toxics Monitoring Program 
EPA 1987), was selected for an expedited assessment during the summer o f  
1989 That program is a three-phased approach consisting of a screeni7g 
survey, confirmatory analysis, and follow-up In the Standley Lake study, at 
least three fish per composite were selected for each species Composite 
analysis 

1s more cost-effective for screening when the tissue mass required for 

analysis 1 s  large Separate samples for organics and for inorganics (e g , 
metals and radionuclides) were selected for each species 
eight samples, two each of four species o f  fish, was analyzed 

(U S 

was selected over analysis of individual fish because such a strategy 

A combined total of 
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TAXGET CPECIZS 

Target fisn species were chosen to satisfy three criteria (1) :?a: :?e 

fish are common and likely to be caught and eaten, ( 2 )  that selecced sDecies 

include a bottom feeder and top predator in tne aquatic food cnain, and (3) 
that the number of sDecies be limited to four In consultation with the 

Colorado Division of Wildlife's Central Region fisheries personnel, CDH Gate: 

Quality Control Division selected walleye (SrLrostedion vitreum), sma1lmou:h 

bass (Yicrooterus dolorn ieur ,  rainbow trout (Oncor\vnchus mvklss) and tne 

channel catfish (Tctalurus Dunctatus) 
Other species in the reserroir include the bluegill, carp, green sunfish, 

largemouth bass,  sucker and yellow perch 

SUSPECTED CONTAMINANTS 
The list of potential contaminants (Appendix A) selected for analysis was 

compiled after consultation with CDH persornel from the Environme?tal 
Epidemiology, hazardous Materials and Waste Management, Radiation Concrol, 
Laboratory and Water Quality Control Divisions 

pollutant scan for organ,cs and metals along with rzdionuclides pOtSntiallY 

released by the Rocky Flats Plant 

FISH COLLECTION 

The list includes a priority 

Biologists from the Colorado Division of Wildlife and the Colorado Water 

Quality Control Division collected f i s h  by electrofishing along t\e dam 

betdeen aDproximately 7 pm and 9 30 pm on June 28, 1989 In addition, grll 
n e t s  were set at three locations on the lake (Figure 1) The Colorado 
Division of Wildlife personnel selected the sampling si:es based on their 

previous work on the lake The onset of dangerous wind conditions prevented 

&he nets from being cFlecked after 2 t o  3 hours Therefore, they were left out 

overnight, and retrieved between 8 and 9 the following morning 

The specres collected included walleye, smallmouth bass, rainbow trout, 

channel catfish, white suckers, carp and yellow perch The largest t*ro 

walleyes, the carp and the smallmouth bass were captured along the dam by 

electrofisning The gillnet at site 1 captured trout, perch, carp and smaller 

walleyes The remaining two gillnets (site 2 and 3) captured trout, small 
walleyes, white suckers, carp and channel catfish 

Captured fish were held temporarily in a thoroug5ly rinsed metal tub which 

contained 10 gallons of lake water Live fish were removed from the tub and 

killed with a sharp blow to the head before processing 
species were randomly allocated within size groups into either organics or 
inorganics analysis Fish destined for organics analysis were wrapped in 
aluminum foil, those for the metals and radionuclide analysis were placed in 

Subsamples of each 
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Figure 1 Flsh c o l l e c t r o n  locatlons at Standley Lake 
were gillnet sets 

Sices 1, 2 and 3 



t r a n s p o r t e a  oack t o  t”e l a b o r a c o r ,  ” 1 ~ s ~  F Z O L ~ O A ~ ~ ~  d-t. L, - -  
Environmenta l  P r o t e c r r o n  Agency (EPA) g u i d a n c e  (U S ZPA 1989) 

The whole body v e i g h t s  and l e n g t h s  and :he f i l l e t  w e i g n t s  o f  t h e  f o ~ r  

t a r g e c  s p e c i e s  a r e  p r e s e n t e d  i n  T a b l e  1 F i l l e t s  were c o l l e c t e d  from s i x  

w a l l e y e s ,  s i x  c h a n n e l  c a t f i s h ,  s i x  smallmouth bass and t e n  rainbow c r o u c  

M o i s t u r e  i n  t h e  homogenized c o m p o s i t e s  ranged from 73 t o  8 1  p e r c e n t  

LABORATOr\Y PROCESSTYC 

A t  t h e  l a o o r a t o r y ,  f i s h  were unwrapped and weigned t o  t h e  n e a r e s t  o u ~ c e  

f o r  l a r g e  f i s h  and t o  t h e  n e a r e s t  10 g for small f i s h ,  and measured t o  t ? e  

n e a r e s t  1 / 4  i n c h  ( r e p o r t e d  i n  cm) A f t e r  w i p i n g  t h e  slime c o a t  from eac’l f i s ?  

w i t h  a p a p e r  t o w e l ,  a s k i n l e s s  f i l l e t  from t h e  l e f t  s i d e  was c o l l e c t e d  wrth a 

s t a i n l e s s  s t e e l  f i l l e t  k n i f e  The f i l l e t s  were i n d i v i d u a l l y  weighed and t h e ?  

c o m p o s i t e d  b y  s p e c i e s  f o r  e i t h e r  o r g a n i c s  o r  metals a n a l y s i s  Because a s  muc? 

t i s s u e  as p o s s i b l e  is r e a u i r e d  f o r  a n a l y s i s ,  t h e  e n t i r e  f i l l e t  from eacrl f i s h  

was c o m p o s i t e d  Thus c o m p o s i t e s  are weighced towards l a r g e r  f i s h  F i l l e t s  

came i n  c o n t a c t  o n l y  w i t h  t h e  f i l l e t e r ’ s  h a n d s ,  t h e  f i l l e t  k n i f e  and e i t ? e r  

f r e s h  aluminum f o i l  o r  f r e s h  p l a s t i c  depending on t ihe i r  a n a l y t i c a l  d e s c r n a t i o r  

Composite samples were d e l i v e r e d  t o  t h e  c h e m i c a l  l a b o r s t o r y  wnere the 

f i l l e t s  were b lended i n t o  homogeneous c o m p o s i t e s  Those composices f o r  

i n o r g a n i c s  t e s t i n g  were p l a c e d  i n  p l a s t i c  c o n t a i n e r s  and f r o z e n  Those 

c o m p o s i c e s  f o r  o r g a n i c s  a n a l y s i s  were a n a l y z e d  f r e s n  

9p DIOLOGICAL ARALYSI S 

I n  addi:ion t o  p r o v i d i n g  1nforma:ion on c o n t a m i n a n t s  t h a t  c o u l d  r e s u l t  

from known h i s t o r i c a l  e m i s s i o n s  o f  r a d i o a c t i v e  m a t e r i a l s  from :he Rocky F l a t s  

P l a n t ,  t h e s e  a n a l y s e s  a l s o  would p r o v i a e  e v i d e n c e  o f  e i t h e r  a c r i t i c a l i t y  

a c c i d e n t  o r  a n  o p e r a t i n g  n u c l e a r  r e a c t o r  Each sample was a n a l y z e d  f o r  a 

var ie ty  o f  mixed f i s s i o n  and a c t i v a t i o n  p r o d u c t s  by  d i r e c t  gamma s p e c t r o m e t r i c  

a n a l y s i s  This p r o c e d u r e  i s  t h e  same as t h a t  u s e d  In t h e  r o u t i n e  s u r v e i l l a n c e  

o f  commercial n u c l e a r  power r e a c t o r s  (Colorado  Department o f  H e a l t h  1 9 8 9 )  

A 1 0 - g  a l i q u o t  o f  each  c o m p o s i t e  was a n a l y z e d  s e p a r a t e l y  f o r  p l u t o n i m -  

239+2LO b y  a c t i n i d e  s e p a r a t i o n  and a l p h a  s p e c t r o m e t r y  a c c o r d i n g  t o  CDH 

t h a t  have  b e e n  used  s i n c e  1970 T i s s u e s  were d i g e s t e d  i n  h y d r o f l u o r i c  a c i d  

t o g e t h e r  w i t h  a p lutonium-236  t r a c e r ,  and t h e  plutonium was e l u t e d  by i o n  

exchange  chromatography The plutonium was t h e n  e l e c t r o p l a t e d  on a s t a i n l e s s  

s t e e l  p l a n c h e t  and t h e  plutonium-239+240 was measured b y  a l p h a  s p e c t r o m e t r y  

Any sample 

2 3 6  t r a c e r  A d u p l i c a t e  a n a l y s i s  was conducted  on t h e  c h a n n e l  c a t f i s h  

c o m p o s i t e  as a q u a l i t y  a s s u r a n c e  rreasure 

methods 

losses were c o r r e c t e d  b y  measuring t h e  r e c o v e r y  o f  t h e  p lutonium-  
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?C50  and ci l - lcec L" d d  -A - -- - - -  
method 
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OQGANT CS PBALYS I S 

Organochlorine and organophosphorus pesticide residues were extracted 
according to AOAC (AOAC 1984) Method 29 001 and, 29 012 - 29 015 Extracts 

%ere analyzed by gas chromatography using both electron capture detection ard 

nitrogen-phosphorus detection Results were confirmed by gas chromatography/- 

mass spectrometry 

METALS k?l!LYSTS 
I 

I 
For chromim, beryllium, lead, cadmium and nickel, 5 0 grams o f  tissue was 

digested with nitric acid and hydrogen peroxide according to EPA method 3050 
(U S EPA 1986) Digestions were diluted to 50 ml and analyzed by atomic 

absorption spectrophotometry ( U S )  by EPA methods 218 1, 210 1, 239 1, 213 1 

and 249 1 (U S EPA 1979) 

I 

I 
I 

For mercury 0 . 5  g was analyzed by cold vapor U S  according to EP4 method 
245 1 (U S EP9 1979) For selenium, 10 g of each sample was dried and ashed 

at 6OOCO then diluted to 50 ml with 0 1 5 %  nitric acid A 2 5 -  ml aliquot of 

this solution was then analyzed fluorometrrcally according to the CDH method 

I 
I 

I A duplicate analysis for all these metals, mentioned above, bas concucted 

on a separate aliquot of tissue from the channel catfish composite 
RISK ASSESSMENT 

In performing the risk assessment, the CDH evaluated the immcts of radio- 
I 

nuclides and EPA Region VI11 evaluated organic c\emrcals and metals 
I 

The dose response assessment for radiation was based on the U S Denartmenc 

of Energy's dose conversion factors (U S DOE 1988) For metals and organic 

chemicals, It was consistent with €PA guidelines (U S EPA 1989) 

Because there were no detectable quantities of radionuclsdes in the fish 

samples, the typical case was calculated at the lower limit of detection for 

each of 22 radionuclides for which analyses were performed, to provide a very 
conservative estimate of potential risk This effective whole body radiation 

dose (based on individual organ radiation sensitivities) assumes that four 
ounces of fish would be consumed per week for 70 years 
i s  more 

in establishing fish and water ingestion criteria (U S EPA August,  1989) 

The human health risk for this typical case dose was determined by s w a t i o n  

of the doses for all radionuclides analyzed The collective dose rn millirems 

was 
rem (ICRP 1977) 

l 

This consumption race 

than twice as conservative as that assumed by the majority of states 

equated t o  health risk at a rate of 0 0002 cases (somatic and genetic) per 

"y 5 -4 
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Ya:,on.il C c u ? c , L  c-, t A W L  - - - - -  - _ _  - -  
(NCRP 1987) of  0 001 rem per year (or 0 070 rea per 70 ) e a r s )  - i t ?  iq 

associated health risk (somatic only) of 1 in 10,000,000 per year ( o r  7 0 in 2 

1,000,000 per 70 years) Details of these assessments are presented in 
Apoendix B 

The risk assessment for metals and organic chemlcals was conducted by E ? ?  

The assumtiors used to calculate exposures listed in Appencix C are consistenz 
with those used in the risk assessment for radionuclides For non-carcr7ogenic 

compounds, the exposures were compared kith the reference aoses, found in the 

EPA Integrated Risk Information System (IRIS), which are the amounts of a 

chemical which can be ingested without an appreciable risk of deleteriots 

effects during a lifetime In the case o f  carcinogenlc comDounds, the 

exposure 

to estimate the upper limit of lifetime cancer risk 

wcis multrplied by the carcinogenic potency factor obtained from IRIS 

RESULTS AND DISCUSSION 
In the following sections, findings o f  chemical and radiological analysis 

of the fillet conaosites and the calculated risk assessment are presented 3s 

described above, this initial screening project was restricted t o  comDosite 

sampling Because individual fillets were not analyzed, there are no 
estima:es of the range or variance of the underlying population and thus no 

uncertainty analysis However, compositing uneaual weights o f  frllets from 

indiviaual f i s h  provides an average weignted towards the l a r g e r  fish This 
provides a worsz-case analysis because the pollutants tend to accumulate in 

higher concentration in the larger fish 

In addition, beciiuse of available time and resources for t3is initial 

screening effort, the study did n o t  include a comparison of metals/Destlclde 
residues in fish from other lakes in the region Monitoring of fish for con- 

taminants is not routinely performed in Colorado Therefore, 1it:le comDara- 

tive data were available Had such data been available, it would have been 

possible to deternine whether the concentrations were normal o r  were atyoical 
RADIONUCLIDES 

Concentrations of radionuclides, including uranium ( a l l  isotopes in natural 
abundance), plutonium-239+240, cesium-137 and 18 other gamma emitters (fission 
byproducts), were not present in detectable quantities in any of the species 
of As  previously mentioned, 
although no radionuclides were detected, the lower limits of detection, rather 

than zeros, were used in the risk evaluation 

fish that were analyzed (Table 2 and Appendix B) 

The resulting estimate of risk 
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f F s n  c o r s & g t i u  * - -  A + _  

detection levels were low enough to idenriff any health impact 1: it e ~ 1 5 ; 2 0  

Analysis for tritium and radiostrontium was not performed However, the 

failure of ocher radionuclides to appear i.1 detectable quantities provides 

sufficienc reason to conclude that they would not be present in deteczaole 

quantities 
The measurement sensitivity for gamma-emitting radionuclides in walleye, 

catfish and trout was superior to the surve+llance requireme?cs of tne U S 

Nuclear Regulatory Commission for fish collected near commercial power 
reactors Because the amount of tissue in the smallmouth bass samole was 

small, the sensitivity of the measurements for that sample did not meet these 
same requirements Sensitivity for the p?Lconiun analysis vas considered to 

be v e r y  good for all species 
The maximum 70-year committed effective dose equivalent (CEDE) for all 

radionuclides combined was estimated to be much less rhan 0 004 rem (CZ!IE 

rem) This is much less than the Negligible Individual Risk Level (NIRL) 
equivalent dose of 0 070 CEDE rem established by the National Council for 
Radiological Protection and Measuremerts The associated maximum 70-year 

(somatic and genetic) risk was estimated to be much less than 0 8 in 

1,000,000 This estimate was less thar the somatic risk level of‘ 7 0 in 
1,000,000 in 70  years calculated from the S1.U 
ORGANTC CHEMICALS 

Table 2 presents the results of only those organic chemicals fouqd 2t 

detectable levels All of the priority pollutant organics with t\e exception 
of DDT (Dichloro-diphenyl-trichloroethane) and its metabolites DDE and D D D  a r d  

malathion were not present in any detectaole quantity Concentrations of DDT, 

D D E ,  and DDD in the trout, smallmouth bass and walleye ranged from 0 002 co 

0 006 ug/g (wet weight basis )  and ranged from 0 02 ug/g to 0 03 ug/g iq the 
channel catfish These concentrations are below the FDA allowable tolerance 

levels A trace of 

malathion was found only in the smallmouth bass composite, at a non-auanti- 

fiable below 0 1 ug/g, but above the minimum detectable level of 0 01 

which existed at the time that DDT was registered f o r  use 

level 

ug/g 
Because of its widespread historical use as a pesticide and its persistence 

in the environment, D D T  and its metabolites DDE and DDD are ubiquitous and are 

detected in many foods in small amounts, including fish Based on levels found 

in the channel catfish, average weekly consumption of four ounces of catfish 
would result in a dose of 0 017 ug/kg/day which is well under the non-cancer 

- I+. 1 L..%*” -7 - 
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assuming a weekly meal of catfish, would be 6 in 1,000,000 (ADpenC,v C )  lo 

put this in perspective, in a group o f  1,000 people who are a weekly meal o f  

channel catrish over a lifetime, an additional 006 cases of cancer would 
occur in those 1,000 people over what would be expected 

The exposure to malathion, an organophosphate insecticide, from a weekly 

meal of four ounces of smallmouth bass would be 0 01 ug/kg/day, which is well 
below the acceDtable reference dose of 20 ug/kg/day (4~pendix C) 

METALS 

Table 2 lists the concentrations of metals found in the fish fillets 

expressed on a wet weight basis Only cadmium, mercury and selenlum were 

detected 

Cadmium concentrations were 0 48 ug/g in rainbow trout, 0 40 ug/g in tne 

smallmouth bass, 0 26 ug/g in the walleye and less than 0 23  ug/g in the 
channel catfish The ewosure to cadmium from an average weekly consmotion 

of four ounces of rainbow trout would be 0 12 ug/kg/day, which is less than 
the reference dose of 1 ug/kg/day 

Mercury LBS  detected in all species and concentrations ranged from 0 06 

ug/g 

mercury to be all methyl mercury, the specifled routine consunption of 

smallmouth bass would result in an exposure of 0 OS ug/kg/day, which i s  below 

the reference dose of 0 3 ug/kg/day for methyl mercury 

in the rainbow trout to 0 21 ug/g ir the smallmouth bass Assuming thrs 

Selenium Jas found only in t3e smallmouth bass, at a concentration o f  0 02 
ug/g This would result in an exposure o f  0 005 ug/kg/day, which 1s less char 

the reference dose of 3 ug/kg/day 

The duDlicate analysis of the channel catfish revealed only a drffereqce 

in the mercury concentratlons whicn were 0 09 ug/g and 0 14 ug/g Other 

metals were below the detection limit in borh samples 

POTENTIAL SObXCES OF CONTAHlNANTS 

This study did not attempt to determine the source of the pollutants 

detected in the fish However, based on water quality monitoring in the 

basin, likely sources are the immediate lake envrronment, and the watershed 

In addition, the majority o f  the trout in the lake were stocked, and thls 

study did not include any separate examrnatlon that distinguished between 
recently stocked fish and o t h e r  fish in the resemoir In the lake, flsh 
accumulate pollutants through a combination of chemical-specific contaminants 

in food, water and sediment 
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of wnich  comcs f r c u  o t A A e r  LrdiriUb- uy_I..  ., 

is water diverted f rom Clear Creek through :he Farmers' Eighline Cznal and :?e 

Croke C&nal Clear Creek contains pollutants from a variety of sources For  

example, in the p a s t  frve years, it has received pollutants from municrpal 

drscnargers, rnduszrial disc\argers, mining activities and non-point sources 
These sources may have contributed pollutants to the water and sediment 

To a lesser extent, the immediate watershed, including the Rocky Flats 

area, may be contrrbLting pollutants However, of the contaminants found 17 

the fish, none are unique to operations at the Rocky Flats Plant 

CONCLUSION 
Based on the results of the risk analysis of the fish fillets, using a 

conservative (1 e , health protective) estimate of lifetime weekly 

consumption, consumption of an average amount of fish from Standley Lake does 

not present an appreciable health risk No non-cancer toxicological imaczs 
were predicted With regard t o  DDT, DDE and DDD, there is an eutremely smal l  

increased lifetipe risk of cancer for people eating channel catfish from :-e 
lake However, because DDT and its Detabolites are ubiquitous in :he 
environment, the increased risk is not unique to Standley Lake 

This initial screening study did noc include the collection and analysis 

of fish samples from other Colorado lakes and reservoirs Therefore, no 

comparisons could be made As parr of  follow-up monitoring, mulclple 
composites o r  individual fish samples from a variety of lakes should  be 

analyzed so  that statistical comparisons can be made 

In addition, monitoring should be conducted at Standley Lake to verify the 

concentrations of mercury and cadmium in fish These two metals were at 

concentrations that, although not posing a significant risk, are near t\e 

reference doses and therefore warrant further assessment With this 
additional monitoring, the data and conclusions in this report could be 

confirmed 
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Tvpe of Whole fish Fillet 
Species b n a l y s  is L e q g t h  (cm) Weight w e l g n t  ( 2 )  

~~ 

Walleye 

Channel 
catfish 

Smallmouth 
bass 

Rainbow 
trou: 

59 
40 
27 
6 1  
48 
37 

41 

53 
48 
43 
33 

48 

29 
25 
22 
29 
22 
2 1  

31 
27 
27 
34 
30 
30 

3 1  
30 
28  
26 

102 oz 
19 oz 
I s  02  

94 02 
36 oz 
16 oz 

20 02 
41 0 2  

66 oz  
39 02 

24 oz 
12 02 

10 02 
5 02 

102 g 
350 g 
165 g 
135 g 

a o z  
6 oz  

185 g 
250 g 
230 g 
310 g 

220 g 
190 g 

190 g 
230 g 

h50 
66 
e:! 

390 
180 

73 

70 
14 5 
200 

79 
4 1  
22 

hli 
2L 
1 9  
49 
23 
22 

35 
35 
36 
GO 
45 
a2 

35 
30 
39 
35 

Type of analysis I - inorganic (wrapped in plascrc) 
0 - organic  (wrapped in aluminum f o i l )  

Y 



L l u t a n t  

'-0 IONUCL IDES pC I / 

p l u - o n i w  U 9 + 2 S O  < 0 0032 

c e r i w  ::?A < 0 02 
u r a n i c n  ( a l l  < 0 01  

?soropes 1 

I 

I 

1 ORGAVIC C''YICUSa - Lg/g 

DDP 0 006 

DOE 0 003  

DDD 0 004 

melathion < 0 0 1  

fat e x t r a c -  ( 8 )  c :2 

< 0 5 0  

0 4 8  

c 0 5 9  

< 2 5  
0 0 6  

< 0 9 9  

< 0 0 1  

NO rISH T3 CTWSXZ 
o r g a n i c a  r. 

metals  6 r a d i o 7 u c l  d e r  6 

< 0 0001 

< 0 0'0 
0 01 

0 0 3 0  

0 020  

0 0 2 0  

0 01 
0 21 

< 0 5 0  
< 0 23 

c 0 99 

c 2 5  

0 09  

< 0 9 9  

< 0 01 

3 

3 

< 0 50 
< :: 23 

e 3 99 

< 2 s  

0 .(r 

.z 9 99 

0 0 1  

< 0 0003  

< 0 202 

< 0 01 

0 0 0 5  

0 0 0 2  

5 0 0 3  

0 040 

0 0 9  

< 0 5 0  
0 b o  

< 0 99 

< 2 5  
0 21  

< 0 9 9  

0 02 

3 

3 

< 0 coo2  
< 0 C C Q  

< 0 c. 

0 O C L  

0 cc2 

0 ocr. 
< 0 2. 

0 20 

0 .3 

0 25 
< 0 -9 

< 2 :  
0 1s 
0 9 9  

< 0 01 

3 

3 

A 
1 Cnly t h o r e  o - g a r - c a  found a t  d a r r c t a b l o  Levels are tabulatad  

C The nin.mua d e t e c - a b l e  Level ,a 0 01 ug/& the p r r c t l c a L  qu&-tica- lon h n - t  is 0 I ug/g 

A l l  ether f i s s i o ?  byproducts  &:e a l s o  l o s a  t t t n  d e t s c - a b l e  a7C are tabulated  s e p a r a t e l y  ' ?  Apperd-x 9 



SusDected contaminants for Analysls 

RadionLclides 

Plutonium - 2 3 9  and 2LO 

U r a n  i LQ 

Cesium 137 (and 20 o t h e r  gamma-emlttlng fission p r o d u c t s )  

hericrum 
i n  Rocky F l a t s  grade plutonrum) 

( n o t  a n a l y z e d  - may be c a l c u l a t e d  on t h e  b a s i s  of mauLmum i?grow:h 

Y e t a l s  

Chromim 

Selenium 

Beryllium 

Lead 

Mercury ( t o t a l )  

Cadm i u ~  

Nickel 



Orpanic Chemicals 

P r i o r i t y  p o l l u t a n t s  a n a l y s i s  including 

Volatile orcar t ic  cFleqicals 

Chloro f o m  

Acetone 

Methylene  c h l o r i d e  

Benzene 

Semi-volatile oreanic chemicals 

P h t h a l a t e s  

Pest ic ides  

PCB 



SOURCE STANDLEY LAKE ( 8 b / 2 9 / 8 9 )  

REWuCi YALLEYE 
CEGE t P I K E  

Pu-259+246 5 7 ( It-) 
wn I un 25 ( 81 

SAMA MAL Y S I S 
COUHT TIME (seconds) 7 5 , 0 0 8  
KASS COUNTED (grarsl 536 

nH-54 
CO-58 
FE-59 
CO-68 
211-65 
IR-95 
XE-95 

RU-I 0 3  
RU- 186 
S8-125 

1-131 
TE-132 
CS-134 
CS-I36 
C S - 1 3 7  
EA-I48 
LA-148 
CE-144  

no-QP 

,0827 
0 8135 
,0866 
, 126 
,114 
0934 

,8022 
,1044 

82 1 
,8626 

as3 
8074 
174 

,811 
15 

8884 
0977 

82 

, a127 

CEDE i = Refrrrncr 

BASS 

( 3r-J 
( E1 

175,000 
65 2 

( *29 
( ,297 
( ,715 
( ,264 
( ,689 
( ,536 
( ,388 
( ,446 
( 266 
( 2 41 
( 766 
( 389 
< 1 I2 
t 332 
< ,491 
( .282 
( ,863 
( ,386 
t 2 33 

Internal Dosr Convrrrion factors for Calculation o f  Dose t o  the Public 
U 5 Drpartrmt of Encrqy, Yarhinqton, DC, July  1988 IXTISl 

(CEDE = Corri t t td  E f f e c t i v e  Dosr Equivalrnt ( a l l  organs conriderrdl I 

NDTE- For equal tissue #asses (qrsl and countinq tires,  the l o w  hi i t s  of detection r i l l  be 
thr saac, l e e . ,  #al l rye  P i k e  (tht Mst srnsi t ive  analysisl used a5 the TYPICAL CASE 

7 1  YEAR DOSEfREflI = Conc I REII/uCi X le-6 uCi /pCi  X 1/4 i/rral I 1 rcal/reek I 52 werks/year I 78 years 
(71 year cwsurptipn urinq acute trposurt ingestion equations and 5E year dose acquisition period1 

71 YEAR RISK 171 YEAR DOSE (CEDE REMI I ( 8  l082 risk/CEDE REM 

0 l062 risk/CEDE REI! = Ref.. Intrrnational Corrission on Radiological Protection 426, pl2 ,  para Ib8) 
[includei both sarat ic  (8,8801 rislr/REKl and gcnrtic risk (E 1 W  risk/REK)l 

The Weqligible Individual Risk Lcvcl of  the Hationil Council on Radiation Protection and Heasurrrents 
I S  equal t o  or less than, E 178 CEDE REI! in 76 y c u s  and a soratic risk level of 11118887 i n  76 years 

IKRP Report Ho 91, Section 2%,  p p  43-45, Junr 1, 1907J 

NOTE: Nothing in t h i s  data indicates an impact from the Rocky F l a t s  Plant 

89/11/89 AJH 



Ref 8WM-DW 

Date November 2 9 ,  1 9 e 9  

To - Eo5 McConnell, Water Q u a l L t y  Division 
Colorado Department of Health 

a&- From Bob Benson, Toxicologist 
D r i n k L n g  Water Branch 

Subiect. Contaminants ,n fish from Standley Lake 

I have reviewed t h e  data on the f i s h  csllected f rom S t a d l e y  
Lake. Only the concentrat~ons of CDT, DDE, DDD, malathion, 
cadmium, m e r c u r y ,  and s e l e n ~ u m  exceed the minimum d e r e c t i o n  
levels. Malathion and selenium were aeteczed cnly one : i s h  
sample. In all c a s e s  cansumption of a reasonable qukntity c' 
f i s h  from Staqdley Lake zesults in exposure to the chemicai r. :- 
EPA's r e f e r e n c e  dose ( X t D 1  f o r  non-caqcer toxicolosic=l e t t e c t  
f o r  t h e  chemical Because  E?9 classifies DDT, DDZ, and QCD as 
probable human CarcLnoGePs, consumers of fLsh from Standley Lake 
vtll have an inczeased lifetime r i s k  of carcer A quantizative 
r ~ s k  assessineRt for DD?, DDE, z?c GDD shows that the upper lzrniz 
of the lAfetime risk of cancer is 6 in 1,000,000 

My c3nclusicn is that consumpc2on of a reasona5,le c j u z n t ~ E y  
cf f i s h  from Stancley Lake does n o t  present a significznt health 
r i s k  to the pub1L.c. Secause caamium and mercury bzoaccurnclate ~n 
fish t i s s d e ,  and because t h e  ex?osJres to t 5 e s e  chemicals zre 
close to t ' le  RfD's, additional mcnitoring of f i s h ,  hater, and 
sediment f o r  these chemicals i s  prudent. Additional r n o ~ i t o r ~ n g  
would be es2ecially prudent i f  contamination of the lake w i t h  
cadmium and mercury 1s l L k e l y  to c m t i n u e .  

I made the followrng assumptions: 

1. a sportsfisherman and his fzmily consume one meal o f  

2. the average serving s i t e  is 120 grams (about four 

3 .  exposure c o n t i n u e s  f o r  a lifetime, 
4. the  most highly contaminated species IS consumed, and 
5. %he average body weight is 7 0  kq. 

fish from Standley Lake per week, 

ounces 1, 



DDT bas  previcusly one of the most bldely u s e d  pesrlcldes 
D D Z  and DDD a r e  deqraaation products o f  D O T  E T A  h a s  cancelled 
the u s e s  o f  D D T  Hcvever, becau se  o f  perslstence in t h e  
environment, D D T ,  DDE, and D D D  are often detecced In focd 
samples. The averaqe concentration o f  these chemicals in m e a t ,  
f i s h ,  and poultry i n  1982 W B S  0 . 0 0 3  ugjgram T h e  Food and Drug 
Administration ( F D A )  has established an action level for fish i n  
interstate commerce of 5 ug/grarn FGA's action l e v e l  is based on 
the concept o f  an unavoidable contamination, rather t h a n  a 
quantAtative r i s k  assessment. 

The total concentration of D D T ,  D D E ,  and D D D  in catfLsh 
from Standley Lake I s  0.07 uglgram. The RfD for non-cancer 
effects i s  0 . 5  uglkglday. The exposure to DDT, D D E ,  and D D D  from 
a weekly meal of catfish I s  0.017 ug/ks/dey. 

(120  9 fishlmeal x 1 meal/week x 1 weel /7  d a y s  x t / 7 Q  kg x 
0.07 125 DDT, D D Z ,  DDD/g f i s h )  

DCT i s  kyown to cause liver t umors  in ex7erinentzl anxnzls. 
On this basis E?A classLfies D D T ,  DDZ, and DDD as probdble human 
carcinoqens w i t h  a cancer s l o p e  factor of 0 3 4  (mglk~laay)'~ 
T h e  upper  1 i n i Z  of the lifet:me cancer rAsk is 6 in 1 , 0 0 0 , 0 0 0 .  

l 0 . 3 4  ( y i / k S / d z y ) ' l  x 0 .017  x mg/kg/lay] 

Halathion is an orcznophosphate Insecticide. The toxicity 
associated with the ingestion of malzthion is inhLbizion of 
acetylcholinesterase, an enzyme involved i n  the transmission of 
nexve impulses. ?he concentzation of malathion An t h e  smallmouzh 

' b a s s  is 0 . 0 4  ug/~ram. The R f D  for malathion i s  20 uglkglday. 
The exposure to malathion from a weekly meal of smallmouth bass 
AS 0 .01  ug/kg/day .  

(120 g fish/meal x 1 meal/veek x 1 veeklf days x 1/70 kg x 
0.04ug nalathion/g fLsh) 

. Cadmium i s  a naturally occurring heavy metal. The toxicity 
associated with the inqestion of cadmium i s  kidney damage. 
Cadmium accumulates in the kidney and causes renal damage when 
the Concentration of carhiurn in the kidney exceeds  200 ug/g. 
Cadmium accumulates in aquatic and terrestrial organisms. 
Typical concentrations of cadmium in fish from non-polluted a r e a s  
range f rom 0 . 0 0 1  t o  0.1  uglgram. The concentration of caamium an 



rainbow trout f rom Standley Lake 1s 0 4 8  ug/r;ram The R f D  for 
cadmium from focd is 1 ug/kg/day ?he expcsure to cadmium fro11 a 
weekly meal  of ra inbow trout is 0 12 u g / k g / d a y .  

( 1 2 0  g flsh/meal x 1 meal/week x 1 week/7 d a y s  x 1/70 kg x 
0 . 4 8  ug cadmiumlg fAsh) 

Mercury is a naturally occurring heavy metal which 
bioaccumulates in fish a s  methyl mercury, The maJor exposure of 
people t o  methyl mercury is from fish. The toxicity EssocLated 
w i t h  the ingestion of methyl .  mercury is damage to the nervous 
system. The a v e r a g e  cDncentration of methyl merccry zn mos: f -sh  
is less than 0 . 2  ug/gram. The concentratlon o f  mercury In 
smallmouth bass from Standley Lake 1s 0.21 ug/gram. T h e  R f D  for 
methyl mercury i s  0 3 ug/kg/day The exposure to mercury from a 
w e e k l y  meal o t  smallmouth bass 1 s  0 . 0 5  ug/k5/day 

( 1 2 0  g f i s h / r n e a l  x 1 mea l /veek  x 1 week/7 days x 1 / 7 0  kg X 
0 . 2 1  ug me=cc:=y/g fish) 

Selenium 1s a naturally occczring heavy metal  w h i c h  1s an 
essential nutrient, but which 2 s  a l s o  t o x i c  bhen e x c e s s i v e  
quant2cies a r e  consumed The amount necessary to rnainca-- gooa 
nutr2t:onal s t a t u s  is 50-200 ug/day. The average c i e r  contains 
7s-150 ug/dzy. Selenosrs LS observed when IngestLon exceecs  3 2 0 0  
uglday.  The cancentraticn of selenium in the smallmouth bass 
f rom Standley Lake is 0 02 u5/gram. The RfD for selerium is 3 
ug/kg/day. The exaosure to selenium fzom a weekly  meal o f  
smallmouth bass 2s 0.005 ug/kg/day. 

( 1 2 0  g fish/meal x 1 meal/week x 1 week/7 aays x 1/70 kg x 
0.02 ug selenium/g f i s h )  

3 


